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±IEU ^A3?M«^1MM*!>\ LixNiyMn 
l-y-zMz0 2 (fcfc'U x{±0. 9gxSl . 
2. yfiO. 40sSy=S0. 60. zliO^z^O. 2 
T"J>D. MttFe, Co, Cr, A 1 JS^fOWf tlfrfr 

tfy-MMSWiimt. R-3mIWMtL. L 
ixCo0 2 (tztzL, xliO. 9<x<l. lTfo 

[||*II2 ] ±IBiF^*«±lElJ^A---y^ 

--?y^>-MS^it«^^S^'2 0-7 oms% 

T"j>i> z t mmt-tms<m 1 Kiafto u ^a-& 
«b. 

[ff*if3] ±IBiF^ft«©#:7^X^Jg^3. Og 

/ c m 3 tLt-c* & i k b-thmsx. 1 * fc j± 2 

«^!HLWR - 3 mlBSfWfJtT* Sit 1 

i-itsii i , 2 4 3 tcism^ u ^ a-jxwbi. 

[0001] 
[00 02] 

£, #*m3t^Zi^f!!ffl^aftWt(i. L i Co 
0 2 , L i N i 0 2 , LiMn 2 0 4 , LiMn0 2 ^ 
kff) U ^-7 A t IMa«l«tft^^iW^„ 
[00 03] ££tt**s< ^ 

m%mt lx , u ^a tvv^'y^i» 

[00 04] HKt. #*«jW^^fifcffi^£>ft£ 

jEmmmn , ±}g«f-e& 5 u a t 3 ^ ^ h , - 

figRHS ^=5:5 LiCo0 2l LiNio 
. a Coo. 2 o 2 <7)J;5 £.-3rt)Vh s $—vt')V£W& 

fcffl^^McwwiszifcWfitt. wetu 4 o~i6 

OmAh/gfcir/l 80 — 2 0 0mAh/gfcJt«jW 
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BfV^JiaP**a)ST#*i:fcfcfc, 2. 5-4. 3 V 
[0005] 

immmixok-tmmi tfriz&n. mm 
m&Lfzmz, ^mm<nmmmv±mmmmkcr)^ 

L i M n 2 O4 ^&!>Xh°^M«^IiMM^F^: 

10 izm^fz^mmm^mmn, lemommmk 
wtmtm k <?>Kmz j 0 it^^i^* l t < v ^ 
. =j ; ^ vmx if- >y 

fc<£"U 0 0-1 20mAh/gtf<, aSWiM 

? /WAfi^ L^fc^-3 ISS* { J> 5 1 k i> t . 3V* 

[0006] ztibnMmn u j-vj* -mm 1% ^ 

LiMri0 2 t. LiNi0 2 , L i C0O2 fciV'L 
iMn 2 0 4 *^^l»l|j; , 9SK§^l>^<i:t-a 

20 « u -j-^a -afMMa^Hi^fM^i. ; k mm 
^9 - 1 s 0 7 1 s^&mizmmztix^i . 36>*>i.a 

[ 0 0 0 7 ] ifc, 1 1-369 8-f-&#tiiL 

iMn 2 0 4 , LiN i O2 feiy'L i Co O2 C^)3l 

MLiMn 2 0 4 , Li N i O2 iSitfL i C0O2 

«3afi^!iii*fflv*«ffi(da3W«£E4. 3-3. 0 

VKHTtt^ffifiMMSfcO^L i Mn 2 o 4 

So 

[0008] c:^ ± a %Mm*mm-&tzih 
^mkL, mt^<. mm*rJ7)vm>,mzm. 
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40 vi-v2,M^MM£Mitm±fcftk 
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±ld 'J ASf|#MS^€ft*\ R - 3 m«*« 
3a£#L, L i x N i y Mm - y - z Mz 0 2 
U xf±0. 9gx^l. 2, y(i0. 40gy^0. 
6 0. zi±0SzS0. 2T"S>D. MiiFe, Co, C 

r, Aii^umw^M?w. ) t^sas 

V^2±--> y ^)V-^yil>-WWm.\mk, R — 
3mIiftiSJfL, LixCoOj (tfiL. x(± 

0. 9SxSl. ) -ensfi&u^A-:? 

50 A^Mi^Btfl5Blfc«fi^BP&><!>*S - fc nmk L T 
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[0 0 10] #&l?IJfciJVVC, JJE'Jf-^A-^-y^ 
-vy^>-MS^KMi5«iR- 3 mUffifrff jST"!)-?. 
ifctfifau*. SrtK y^O. AOMWCfohtHfe 

H. y#0. 6o^s^i>t^e^"ffiT-rs« 

•C"*f^t<*V^ y(±#«f^t<ii;0. 4 5-0. 5 
StffiUHSflS. x|j:MIIt?)tfc, 0. 9gx?S 

I. 2^'SM£fll> 0 

[ooii] zw)i-VJ*-—»/5-)V-~?>jfyWg& 
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-0. 2T\ffj£L<iiO. 0 1-0. 1 softest 
L<ii:0. 0 5-0. 16Tft*. 
[0012] #fgnjiTffl^S> *> 3 -#0)±1E 'J ^ AS 
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U f - 7 A - 3 ; to- h S^BW LfetcM I T , ? 
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0-70 m% X folZtmitlW IMHtHM. * { 2 
0M%*ii"t'S> 4 i: U f 1 ^ A«D££tt#;£ t < & 
0 s ft fffi^ rm'/H- |g y ^ a coffima^^ < & £ cot" 
#?£L<&^ ±ia#fl-**S7 0a*%£@^.S 
fc 'J f ^ AZJUi^IMIttAlT L t , § 

*i 3 0-6 0 

[0014] *Wmt3V>Z . ±f2S^g£MW^ft 
ffcfciiffcfcCD&g- 1 t/cm2 cnm)X'7°V XjmLtz 
t tf fflfft7UX»' 3 . 0 g/ c m 3 JJl±T"fc § £ 

4LT*lft7/^ItiI ■ &® ■ TUAltzWAzW 

m^tz <o cd^slz ^ < -r § - t j5^c# s . t < 
\mwrvxmm±3 . 1 5 g/c m s j^t&s . 
3. 0 g/ cm 3 ^±«mrixx^(i. 

[ 0 0 15] *1BW#}|^1 -l> > . ii^icfflt^ 
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BiBJJ^^T'ii^i ^\ U A - ~ y ^ - -7 yfjy 
-MS^IS-ftft (N i/Mn = 0 . 6/0. 4-0. 4 

/o. 6) Mfst^ft^ft<. ^sto^att^'itK 

10 [0016] 

C0R-3m*^!5rS, Li x Ni y Mni- y -zMz 

o 2 ( yf ->A--7^-?y«>-MlMffl) 

fi^E+ -efflfflffi 500-1000 °c^-r s t\ t . 5 
0 o-s 5 o°c-e^§MS8^w ^fis . 

[0 0 1 7] *^BHtfS^Sfe H H «*«*)f 

^m^mmm^ wo* , yf^A-^.y^-v^y 

20 MfW^ft-Wi:.. rfiJi{.-r-«/ir;l,- -7>^>-^Mtc 

TCHfflffi 5 0 0-1 00 0*CfflliK-t& i fc . 500- 
8 5 o^coUf-^A^WliJi+t- vmv-vytfy 

[ 0 0 l 8 ] ->y ^;k#JSfit Wkfm ( n i o 
=5rk') , TkS'ftfe (NiOH), **isfflkttm (N i 
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S^ffifflS^iS. ^ti^«^«7C« (M) iSJIfiii, 
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40 -y^, MIS, ^7fl>7'7 7?W-^yJllfl 
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[002 1 ] *^BH£0'J^^A€MtfeM-C, «KK» 
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[00 22] ±fEKSx^x/l-^#3!feT't 
fci22H«±£i^LTffifflT^£„ Sit, ffic^Ht 

£fc. ^^>««lC77ftt-- 

mitmth * tt=t o y v-msn t it & j 

[0 0 2 3] JgjCfcLTfi, CIO4-, CF3SO3 
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[00 26] #&HJ!fcfctt£jE*isJ:tfa*l±, iSWC 

mm, xfyBmtmmzjfctTmtRZtii, 

[00 27] 
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mm 1 -4 fc-ov^KB^-s* 4 . 

[ 0 0 2 8] ::^Mf5l! 1 {rfflg- -y »t«7^> 
(fLltl : 1 ' ' "J<> J^IL 

^ b 'J ^A*i^S£feT4±gfc£^ 1 5 0 "CtM ■ 
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)V : •?yffyw, z ?it= 1:1) Sr#fco ;«o->y^;k- 
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I. -"/y'L-v>y/>ffefl:ft^*ffl!t. --'v^/L- 

10 v^ylttftttMl'Jf^AliSJ^L, 8 0 
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mtfOLiNio. sMno. 5 0 2 ^ltU„ i<73© 
^CuKalZX6Xmmmmmm. R-3m£H 

2 0 x: 1 5 s§r B iM)t t xfm ■ ftmix^mm inm 

COL i C0O2 ;»»*«CuKat;j;|, 

fo&Z\bi>m~)tz, LiNio. 5 Mn 0 . 5 0 2 i:, 
20 L i C o O 2 t Srmaibt" 5 0:5 0 ffM^Xi^ I , 
d^^fijia** 1 t/cm2 <7)E^TifiJ±7VXbT 

Mtlii^»Tl/Xf«Jf 1^, 3. 1 
7g/cm3 Tftofc. Z<7>m&M&ib7-b1-l'y7 
y--y7b#Vy»M\Lt'-V?ybZ83/l 0/7 COM 

L. X7'J~tL/t t ;c7)X7'J-^iSS2 O^sor;!/ 

TN-^f-;PfnU h'y^l^iLst. L^S^tn-;P 
7V*jEg£ LTiE*fti#fc. ^^V-^tii/f § 2 
30 5/iO#fL*tiKyxf-uyS:fflv\ i¥S30 OjutfO^JH 
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1 m AT-R±mj±4 . 3 VT'^E^L, £«gE 5 m A (ft 

mm i c ) {zx 2 . 7 v g t-ftm lt ^®sft«#tts- 

I5^.|»-^r. lmATMtE4. 3VT"^t. 
allmA(S^0. 2C)tCT2. 7VST'Jfe«-T§ 

mm^j tivmi* 2 0 2 ssam?^ 

40 Jift€§fi fc 2 0 03tW^ftm§St c0Jt*A>^ 

w^ifct. ttz, mM&zmmntiib. 4. 
hbbh \,zmmHmzAtix%m t ^ l . ^^s»s 

fc. Wi(il43mAh/g, lC^S 

/0. 2C^g(±93%. §SttR*ii94%, 
te&S«i2 0 3 <> CT*'5fc <> 

[00 2 9] «HJfiM2» iJf^A--7^-?^' 

y^mwtm^ ^tvy# y cos^Jt & 0 . 6 

50 0:0. 40fc Lfc LiNio. 6oMno.4o0 2 
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b . L i C o O 2 t ^IlitT 5 0:50 tfXB£-Cfi£ 

h/g. l C'gM 0. 2C'#ft±9 2%, §»*tS* 
{±94%. fg»Mteifi«t± 1 9 8 °CT* -5 it . 
[0 0 3 0] «HftM3» 'Jf>A--7^-7y*' 

y«-£fgtt«- -y/^fc vy^y^Mm^o . 5 

0:0. 5 0 § L i N i o . so Mno. 5 o 0 2 
t . L i C o 0 2 t ^iiitf4 0 : 6 0 OS^T 

ML#tt£MlL*: s -E-cogfJft. U3»3$*«i;l 5 0mA 
h / g . 1 C §*/ 0 . 2 C Si i± 9 4 % , 

[00 3 1] «^»J4» iJf->A-->y^-7^ 

yS^l»-7^fc7y^y<7))gfi^o. 5 

5 : 0 . 4 5 t LtzL i N i o . 5 5 Mno . 4 5 0 2 
t . L i C o O 2 fc ^tiit?'3 0:7 0 vmSXHLS 
LJtffifi. ±ie»fe«l fc|iI«CjEflEft:fcit^fiS-# 
SlUBttfcilWLrt:. *C9*SH, MMt±148mA 
h/g, 1CSJI/0. 2C§g{±94%, SKtS* 
(±9 5%, %£l£|&&&tt 1 8 5TrC*ofc. 

[0032] 5 » nmmrn 1 cook- >y ^a- 

tfiSl^y^y (^Mtl : 1 ) 

ant - > y ^ t mwt?>tfy tmmaj <>i h ( ^wt 

9:9:2) ^rt$BSK*ffl^fcffi(i, ±££StWl fc 
HltLTIffiiSftft LT Wifi5^mOL i N i 
0. 45M110. 45C00. 1O2 %-&f$,Ltz, ZCO 
»5^0 CuKatU XS0*f*|ff ^feS, R - 3 mf 

0. 45M110. 45C00. 1 O2 t, L1C0O2 
b fcft&fcfrC 5 0:50 c^SiI^TiJ 3 ^ L . C «?J^«8 
1 t/cm2 ^ffi^TiSJ±7°L^LTf««iSS^ 
A,«M*TV^af«&*rtJt*S*3 . 1 7 g/cm3 -c* 

*MffgU#tt£fML*:fc^ MBSMJil 48 
mAh/g, lC§fi/0. 2C§S(±9 4%. §Mlt 

»*i± 9 5 % , a&lSfflteiBJgJi 2 0 rcT-fc -5 it . 

[0033] mmme immmimm-y'nv 
£my>%> (*/wti : 1 ) i^*i§s^-fUT. 

9:2) u^mmm^tzim, mmmmitnm 

tLTIESJSftSfc LT¥%Sfl5x<m^L i N i 

0. 45M110. 45Cr 0 . 1O2 ^jSLit, ZC0 

mm CuKatili XiM^T«feJft R-3mI 

d fc tfflilz . LiNi 
0. 45M110. 45Cro. 1 O2 t, LiCo02 
t^fiSitT'5 0 : 5 0«Mltr«^U £Oa&8>» 
1 t/cm2 i0j±^Ti*J±7VXLTftStMS^ 
t»ft7-VXfllfJt=&Sttfc*SS3 . 14g/cm3 
o /t 0 -f-L-T, ±M4M1 fcNStLTiEffifrfcj;^ 
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H?tefflS L^tt&llMl L3t b Z. h . »SS(± 1 4 9 
mAh/g. lC§M/0. 2C§g{±9 3%. 
*mi9 5%, 3£S5Mtt64Bg3i2 0 3"CTj)o!t. 
[ 0 0 3 4 ] tmm 7 ? JJBSgMJ 1 WiiBt- -y TlV 

tffl&?y#> (t>Hti : 1 ) i^mmwti-z, 
mt-virji,bffiSi?ytfybmmi : 9 : 

2 ) S£*j8a£fljvvfcfl!tfi. iffiliMl fcH&fcL 
TiEffiSftWfc tT¥%&S5 ju m«L i N i o 4 5 
Mno. 4 5Feo. 1 0 2 JMLit. lOft^C 

10 uK«(;j;5XWJfM«, R-3mIift)|« 

m^MW&X'hhZ. b tim~>tz« LiNio. 4 5 M n 
o.45Feo. 1O2L LiCo0 2 t fflK" 
5 0 : e.OmftX'&ftl. I<»3iMWMi*1 1 <• 

m 2 ^ea tiftE7v x t x#m b mm- h mwrux 

^^ibizmm . 1 5 g/c m3 X'fontz, -f l- 

±iEHSfefiFiji tRi»tLTisftfcj:vm*^ffs 
Lt t ; ^ . wmmt 1 4 3 m a h/ 
g. ics*/o. 2cmmt9 3%,mmmm±9 

5%. 7c iPFISi UK5a2 Of ■ ?A -t 
20 [00 3 5] «*MM8»±IB®^Jl<7)SS--y^ 
ti^K-?y^> C^ibl : 1 ) U^ymmzillX, 

WM-y^)Vbmm-?y^ybWM7)V^-^^ {^iv 

Jt9 : 9 : 2 ) 8£*JB»*ffl^fcffiI±. ±IS*ffiMl 
kH*t:LTjESaS»«k LT¥%SS5^mc?)L i N 

1 0 . 45Mno. 45AI0. 1 O2 ^-nl^Lito ^ 
£7)»*(7) CuKatii XKUfflf fiO*feSft , R-3m 
afflft®«gtSS«3S-C-* Sit ^'Woit , LiNi 
0. 45M110. 45AI0. 1 O2 t, LiCo0 2 
t£MJtT5 0 : 5 0«SiJ^T"^t, ZffM^m 

30 1 t/cm2 wE^tliErixX U-CftWtfi** 1 
^*&*7"V^fllfft**«>fclS*3 . 1 5 g/c m 3 T'fc 
•oit, -eLT, ±£HMMlt|SI«tL-CiEffi*fcj:tf 
©teffSSL^tt&ffflL^t Wlii 1 4 1 
mAh/g, lC^M/0. 2Cg*l±94%, <&MM 
¥fmii9 5%, ^RMWiBJS{i2 0 6°CT*^t„ 

[0036] <itixM 1 > ±fB»sw 1 tfc v ^xmm L 

ftLiNio. sMno. 5O2 S#3*"P^fflttfffi 
(4 . ±IEH5gCT 1 1 R«(ciESfr ^ J: ^ffffi t» 
tt^HMiLfc. ^«ISft. l5JfiJSSi±l 3 0mAh/ 
40 lC^g/0. 2CWSi±8 5%, WSttS*i±9 

2 % . ^»llteSJS (i 2 3 0 XTC» -5 . 

[0037] <mM2)mi=-"^)Vb&c?ytiy 

{^)Vlt0 . 7 0:0. 30) fi-&*S8JSEt, 

r*t*n^ h y ^ A7^§?«^ jn^t^s^ 1 5 

O-CTJa* ■ fait J: *).—"/ "rtV- ar\,v V--7y$ 

ymLimim ( - v *dv ■. vy#yra= o . 7 
0:0. 30) Sr#ito ;^7^-?y*>M* 

Stt^ 5 5 O-CT^M^Tm ■ »#L, -vTfo- 

vy^/I«*J # it . -y /;k- vy^'yfg 
50 flSWRSfcTkBtftU^^^S-^L, 4 8 
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j£U $ t>lZ±%*T8 0 (rC-CSM ■ »#LTL i N 
io. 7M110. 3 02 ^11^, iWLiNi 

0 . 7 Mno . 3 O2 &#%T"ffifflLfcffil±, ±fEHjfc 
ffl 1 1 |3I«tjEffiftfc i t^te fHK U«&fM t 
fc. *«*SIL SnJfflgMtil 70mAh/g, 1C«M 
/O. 2C§ai±8 6%. §fi«S*(±9 1%. 
^SJS(i2 0 O'C'Cib-sfc. 

[00 38] <Jt«ffl|3 > ±fEH»ffil 1 ttS^Tftffl t 
tLiCo0 2 LfcflMi. ±IB5ltt#lJ 1 fc 

Wllil 5 ImAh/g, lCfS/O. 2 
c§i(±9 5%, g»*tS*ii9 5%, MBH^iSIli 

1 5 6 0 CT'&-5!to 

[00 39] <Jt«0IJ4 > mM--v^/ltmM^rs!Vh 
tmM-?>#> (*/WfcO . 2 5:0. 5 0:0. 2 

mmauixikm^. 1 5 orms ■ sasti o> 

- ■•/ t-;1 am h v > J'-£.t'Wi»J f -- ■ ^ 
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;P : zvijl-h : V>-^>Jg^Jt= 0 . 2 5:0. 50: 
0.2 5) £f#fc. i<7)n-y^-r?^>h-^y^> 
»f<SM« 5 5 O-CT^+T^ ■ - v 

»**8£U 4 8 0°CT13MU 3&te*;$WC8 0 
CCCeM -WULiNio. 2 5 C o o . 5 0 M 
no. 2 5 02 S^itfc. ;<?)LiNio. 2 5 Co 

o. soMno. 25 o 2 zm&T&mitzim. ±12 

10 mgffl 1 1 l^aitiESftts i:l^M^SL^tt£ Ml 
Lfc. WIMSiil 6 OmAh/g, lCf 

i/0. 2C§M(48 8%. §*ttS*(±87%. 
BIB64aKttl8 7iCTftofc. 
[ 0 0 4 0 ] ##t LT. ^t±IE»SM 1 ~8fc J: 
VJtRMl -4T'ffl^^a^igtttl?«SS&* fcfc 
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